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Introduction {#s1}
============

Cancer is one of the most important causes of morbidity and mortality worldwide and is the third most common cause of death in Iran ([@R1], [@R2]). CRC is the third most common cancer in Iranian women and fifth in men based on the Iranian Annual National Cancer Registration Report ([@R3]). The reports have shown that 5000 individuals are annually diagnosed with CRC in Iran ([@R4]).

Screening programs are essential for early detection of CRC because of the high incidence and mortality of CRC ([@R5]). CRC is one of the best candidates for early cancer detection and screening; and the European code against cancer recommends a population-based approach for CRC screening ([@R6]). Several countries have introduced national programs of CRC screening ([@R7]). In Iran, all at-risk CRC groups are invited to complete a CRC screening test, such as faecal occult blood test (FOBT) ([@R8]). FOBT screening uptake is significantly related to reducing CRC mortality rates by detecting the disease at an earlier stage ([@R9]). Libby et al performed a population-based study on males and females aged 50--69 years in Scotland and reported that FOBT uptake reduced the overall CRC mortality by 10% and by 27% among those who returned a completed test kit ([@R10]). Other studies reported that annual FOBT uptake screening has been demonstrated to reduce 20% and 33% CRC incidence and mortality, respectively ([@R11]-[@R13]). Therefore, planning FOBT uptake screening programs for at-risk groups are now being implemented in numerous countries ([@R7]). Despite the clear benefits of screening, evidence indicates that CRC screening is low among at-risk groups ([@R14]). It seems necessary to develop programs that aim to encourage at-risk groups to participate in screening programs on a regular basis ([@R15]). In addition, human behavior is reflective of various determinants and acknowledging this causal relationship is crucial for understanding effective determinants ([@R16]). In the present study, to determine socio-cognitive determinants related to FOBT uptake for CRC screening, intervention mapping approach was used (IM); IM is an approach for developing theory and evidence-based health promotion programs and is composed of 6 steps, which enable planners to make evidence available in each step of program planning ([@R17]). Based on IM, in the first step, using relevant literature, the effective socio-cognitive determinants related to FOBT uptake were identified and the most important and the most changeable determinants were prioritized ([@R17], [@R18]). In addition, a comprehensive cancer preventative plan needs to focus on socio-cognitive predictors of these behaviors ([@R19]-[@R21]). Several studies indicated that low uptake in CRC screening has also been linked to low benefits of screening, fear of cancer, lack of knowledge towards screening behaviors, lack of susceptibility, severity about the side effects of CRC, and low efficacy to take screening tests ([@R22]-[@R26]).

This IM-based study focused on determining socio-cognitive determinants related to FOBT uptake for CRC screening in a sample of males and females aged over 50 years in the west of Iran.

Methods {#s2}
=======

Participants and setting {#s2-0-1}
------------------------

This cross sectional study was conducted among male and female participants older than 50 years in the west of Kermanshah province, Iran, during 2016. According to the findings of a pilot study, the sample size was calculated at 95% significance level and a sample of 500 was calculated. The following stages were done for data collection. First, different areas of the city were categorized based on the division of the geographical region. Next, for each geographical region, 1 health center was randomly selected (A total of 2 health centers were selected.).

Then, using simple random sampling method with proportion to size, the participants were selected from the medical records of the residents available at the centers for each cluster. The participants' postal address was documented, so they were interviewed at their home. Only those aged over 50 years who had no history of CRC were candidates to participate in the study. Finally, data were collected by interviewing the volunteers based on a questionnaire. The participants were assured that the gathered information will be used for scientific studies and remain confidential. Of the population of 500, a total of 468 (93.6%) were voluntarily agreed to participate in the study.

Measures {#s2-0-2}
--------

The questionnaire included 3 sections. Prior to conducting the main project, a pilot study was conducted to assess the utility of the questionnaire, which was done among 30 participants who were similar to the participants of the main study. This was done to examine the clarity and comprehensiveness of various instruments and to collect data to estimate the internal consistency of the measures. Furthermore, content validity was confirmed by a group of experts (2 internists, 6 health education and promotion doctors, 2 health care services management doctors, and 2 public health experts).

*A: Demographics questionnaire*

The background variables assessed in this study included age (years), sex, marital status (single, married, widowed, divorced), and educational level (illiterate, primary school, secondary school, high school diploma, university degree).

*B: Questionnaire about CRC and FOBT general information*

The second section had 7 items about CRC general information: (1) having knowledge about what is CRC (yes, no); (2) family history of CRC (yes, no); (3) having knowledge about what is FOBT (yes, no); (4) FOBT uptake *(*yes, no); (5) the last FOBT uptake (less than 1 year, 1-2 years ago, 3-4 years ago, more than 5 years ago); (6) reason for not taking-up FOBT (I do not know what is FOBT; forgetting; fear of FOBT uptake; fear of results; not having enough time); and (7) what are the sources of your information about FOBT uptake (I did not have any information about it; physicians; family members; health care workers; Radio and TV; internet; newspapers & scientific publications).

*C: Socio-cognitive determinants questionnaire*

The items on socio-cognitive determinants were developed based on standard questionnaires([@R22]-[@R26]) and included 42 items under 8 constructs: (a) attitude; (b) subjective norms; (c) perceived self-efficacy; (d) behavioral intention; (e) perceived susceptibility; (f) perceived severity; (g) knowledge; and (h) perceived barriers. In the socio-cognitive determinants questionnaire, 5 items evaluate attitude toward FOBT uptake (eg,"For me, FOBT uptake is unpleasant/pleasant."); 5 evaluate subjective norms toward FOBT uptake (eg," Most of my family and friends think that I should uptake FOBT to prevent CRC."); 2 measured perceived self-efficacy toward FOBT uptake (eg, "It is difficult for me to uptake FOBT."); 3 measure behavioral intention about FOBT uptake (eg, "I intend to uptake FOBT in this year."); 5 evaluate perceived susceptibility about the chance of being afflicted with CRC (eg, "It is likely that I will be afflicted with CRC in the future."); 5 measure perceived severity about side effects of CRC (eg, "CRC is a serious and dangerous disease."); 4 measure perceived barriers to FOBT uptake (eg, "FOBT uptake is too expensive for me"); and 14 items measure knowledge about the risk factors of CRC, such as physical inactivity, stress, etc.

A 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree) was used to measure participants' responses to the items of subjective norms, perceived self-efficacy, behavioral intention, perceived susceptibility, perceived severity, and perceived barriers. Attitude item was standardized to a 7-point Likert scale, ranging from 1 to 7. Responses to the knowledge items were either yes or no or I don't know.

Using Cronbach's alpha coefficient, the estimated reliability for attitude (α= 0.89), subjective norms (a= 0.74), perceived self-efficacy (α= 0.62), behavioral intention (α= 0.70), perceived susceptibility (α= 0.71), perceived severity (α= 0.75), and perceived barriers (α= 0.74) were determined. Also, reliability coefficient for the knowledge scale was found to be 0.64 using the split-half method.

Ethics statement {#s2-0-3}
----------------

Ethical approval for the research was obtained from the Ethical Committee of Kermanshah University of Medical Sciences (KUMS) (KUMS.REC.1394.269). The participants were informed about the aim and design of the study, participation was voluntary, and they were ensured that their identities and responses will be kept confidential.

Statistical analysis {#s2-0-4}
--------------------

Descriptive statistics were used to summarize and organize the data. Bivariate correlations were computed to determine the magnitude and direction of the associations between the socio-cognitive determinants. Multiple logistic regression analysis was performed to explain the sociodemographic characteristics and socio-cognitive determinants related to FOBT uptake (as a dependent variable). In addition, linear regressionmodel was performed to explain the intention to uptake FOBT as the outcome variable. Cronbach's alpha coefficient and split-half method were used to estimate the internal consistency of the various measures. Data entry and analyses were done using SPSS 16.

Results {#s3}
=======

The mean ± SD age of the participants was 58.50 ± 6.54 years \[95% CI: 57.90, 59.09\], ranging from 50 to 75 years. Of the participants, 52.6% (246/468) were male and 47.4% (222/468) were female, and 76.3% (357/468) were married and 23.7% (111/468) were single. Also, 61.1% (286/468) of them were illiterate and had primary school (\> 5 grades of education) literacy, 26.5% (124/468) did not have a high school diploma (\> 12 grades), 9.8% (46/468) had a high school diploma, and 2.6% (12/468) had academic education. Moreover, 87.2% had health insurance, 4.7% (22/468) had knowledge about colorectal cancer, and 3.6% (17/468) reported a positive family history of CRC. Also, 11.1% (52/468) of the participants had a history of FOBT uptake, and about 80.6% (377/468) of the participants stated that the most important reason for which they did not uptake FOBT was lack of knowledge. Logistic regression (backward stepwise method) was performed to explain the sociodemographic characteristics related to FOBT uptake (yes, no), and the best model was selected in the 4th step. Among the sociodemographic characteristics, age, sex, education level, and positive history of colorectal cancer were the most influential predictive factors related to FOBT uptake ([Table 1](#T1){ref-type="table"}).

###### Multiple logistic regression results for sociodemographic characteristics related to FOBT uptake (final model. Step 4)

  ------------------------------------------------- ------------------------- ---------- --------------------------- ----------
  Variables                                         Crude OR\                 p          Adjusted OR\                p
                                                    (95% CI)                             (95% CI)                    

  Age                                                                                                                

  50-59 years                                       1                         \-         1                           \-

  60-69 years                                       1.087 (0.552 -- 2.138)    0.810      1.740 (0.756 -- 4.007)      0.193

  70-75 years                                       2.935 (1.306 -- 6.598)    0.009      4.136 (1.513 -- 11.302)     0.006

  Sex                                                                                                                

  Male                                              1                         \-         1                           \-

  Female                                            1.903 (1.054 -- 3.437)    0.033      2.773 (1.325 -- 5.805)      0.007

  Education                                                                                                          

  Illiterate and primary school                     1                         \-         1                           

  Secondary                                         1.107 (0.505-- 2.425)     0.800      2.691 (1.074 -- 6.745)      0.035

  High school diploma                               6.730 (3.173 -- 14.277)   \< 0.001   15.418 (6.002 -- 39.606)    \< 0.001

  Academic                                          9.014 (2.633 -- 30.858)   \< 0.001   25.281 (6.232 -- 102.558)   \< 0.001

  Positive history of colorectal cancer in family                                                                    

  No                                                1                         \-         1                           \-

  Yes                                               4.802 (1.697 -- 13.593)   0.003      4.292 (1.309 -- 14.076)     0.016
  ------------------------------------------------- ------------------------- ---------- --------------------------- ----------

[Table 2](#T2){ref-type="table"} demonstrates the associations among the predictor variables based on bivariate. For example, intention of FOB uptake was associated with positive attitudes towards FOB uptake (r= 0.476), subjective norms (r= 0.387), perceived self-efficacy (r = 0.384), perceived susceptibility (r= 0.442), and perceived severity (r= 0.259), while it was not correlated with perceived barrier (r= -0.078) and knowledge (r = 0.088).

###### Correlation of socio-cognitive variables based on bivariate correlation analysis

  -------------------------------- -------------- -------------- ------------- ------------- ------------- ------------- ------------ ---------
                                   Mean (SD)      X^1^           X^2^          X^3^          X^4^          X^5^          X^6^         X^7^
  X^1^. Attitude                   11.93 (7.53)   1                                                                                   
  X^2^. Subjective Norms           7.35 (2.85)    0.214^\*\*^    1                                                                    
  X^3^. Self-efficacy              5.97(1.45)     0.258^\*\*^    0.237^\*\*^   1                                                      
  X^4^. Perceived Susceptibility   13.67 (3.34)   0.596^\*\*^    0.178^\*\*^   0.222^\*\*^   1                                        
  X^5^. Perceived Severity         16.07 (4.06)   0.359^\*\*^    0.092^\*^     0.210^\*\*^   0.601^\*\*^   1                          
  X^6^. Perceived Barriers         10.17 (2.61)   -0.178^\*\*^   -0.038        -0.073        -0.106^\*^    -0.111^\*^    1            
  X^7^. Knowledge                  5.87 (2.74)    0.213^\*\*^    0\. 074       0.138^\*\*^   0.264^\*\*^   0.161^\*\*^   -0.092^\*^   1
  X^8^. Behavioural Intention      7.58 (2.08)    0.476^\*\*^    0.387^\*\*^   0.384^\*\*^   0.442^\*\*^   0.256^\*\*^   -0.078       0\. 088
  -------------------------------- -------------- -------------- ------------- ------------- ------------- ------------- ------------ ---------

\* p\<0.05, \*\* p\<0.01

The results of the logistic regression analysis (backward stepwise Wald) showed that the final model was suitable in the fourth step and that among the variables entered, perceived self-efficacy (OR= 3.345 & 95% CI: 1.342, 8.339), perceived susceptibility (OR= 2.204& 95% CI: 1.320, 3.680), attitude (OR= 1.674& 95% CI: 1.270, 2.137), and perceived severity (OR= 1.457& 95% CI: 0.954, 2.224) were, respectively, the most strong predictors of FOBT uptake ([Table 3](#T3){ref-type="table"}).

###### Results of socio-cognitive variables related to FOBT uptake based on multiple logistic regression

  ---------------- ------------ -------------------------- ------- ---------
  Variables        Odds Ratio   95% Confidence Intervals   p       
  Lower            Upper                                           
  Attitude         1.647        1.270                      2.137   \<0.001
  Self-efficacy    3.345        1.342                      8.339   0.001
  Susceptibility   2.204        1.320                      3.680   0.003
  Severity         1.457        0.954                      2.224   0.081
  ---------------- ------------ -------------------------- ------- ---------

A hierarchical multiple regression analysis was performed to explain the variation in intention to uptake FOBT. Socio-cognitive variables were accounted for 38% of the variation in intention to uptake FOBT (p\< 0.001) ([Table 4](#T4){ref-type="table"}).

###### Linear regression results with the intention to uptake FOBT as an outcome variable

  ------------------ ------- ------- ----------
  Variable           B       T       p
  Attitude           0.253   5.467   \< 0.001
  Subjective norms   0.245   6.439   \< 0.001
  Self-efficacy      0.205   5.298   \< 0.001
  Susceptibility     0.206   4.530   \< 0.001
  ------------------ ------- ------- ----------

Adjusted R squared = 0.38, F= 72.828, p\< 0.001

Discussion {#s4}
==========

This study aimed to determine the socio-cognitive determinants related to FOBT uptake for colorectal cancer screening. The intervention mapping approach was conducted for need assessment among participants. The results of this study suggest that socio-cognitive variables accounted for 38% of the variation in the outcome measure of the intention to uptake FOBT. Furthermore, perceived self-efficacy, perceived susceptibility, and attitude were the strongest predictors of FOBT uptake, respectively.

According to the results, 11.1% of the participants had history of FOBT uptake at least once. Ricardo-Rodrigues et al performed a longitudinal study among patients aged 50-69 years in Spain and reported that the rate of FOBT uptake was 4.23% in 2009, which increased to 7.74% in 2011 ([@R27]). Yamamichi et al reported that the screening rate for CRC was 24.9% in Japan ([@R28]) . Lo et al, in their study among 1309 individuals aged 60 to 70 years in the UK, reported that 69.4% of their participants had an experience of at least 1 CRC screening ([@R29]) . One of the aims of the Healthy People 2020 initiative for cancer screening is to reach a target statistic of 70% to cover CRC screening ([@R30]) . Considering the aims of the Healthy People 2020 for covering CRC screening, FOBT uptake is much lower among Iranian people.

The findings of this study indicated that women had a greater probability for FOBT uptake. This result is not similar to the results reported by Morris et al ([@R31]) . In addition, Lo et al, in their study among participants aged 60--70 years living in England, found no differences in CRC screening uptake by gender ([@R29]) . However, Symonds et al, who performed a research in South Australia from 2008 to 2013, reported that higher positive rate in fecal immunochemical test (FIT) was independently associated with males ([@R22]) . Furthermore, Ricardo-Rodrigues et al, in their study in Spain, stated that males had greater adherence to FOBT uptake compared to females ([@R27]) . In early cancer detection behaviors, sex differences could begin to make a significant contribution to mortality differentials ([@R30]) . These results may, therefore, have important implications for offering CRC screening programs.

The participants aged 70 years and older had FOBT uptake much more than the younger participants. The findings of this study were similar to other studies ([@R33], [@R34]) . This may be due to the fact that younger people may think they are at a lower risk of colorectal cancer.

This study also revealed that FOBT uptake is often related to high level of education, as those who had a high school diploma or an academic degree were more likely to uptake FOBT, which was similar to other studies ([@R35]-[@R37]) . Perhaps knowledge of the risk symptoms caused the person to adopt screening behaviors. Therefore, developing and implementing interventions for groups with lower education levels is of high importance.

Another finding of the present study was the influential predictive factor of positive history of CRCrelated to FOBT uptake. Similar studies confirmed this finding ([@R27]) . It seems that those who had positive history of CRC were more willing to uptake cancer screening behaviors, as they thought their perceived risk was high.

According to the results, physicians had an important role in providing FOBT-related information to participants. Similar studies confirmed this finding ([@R38], [@R39]) and confirmed the effectiveness of the physicians\' role in persuading the participants to take part in cancer screening programs. Sung et al ([@R39]), in their study, indicated that physicians' recommendation and insurance coverage were the most important cues to action and can increase CRC screening behaviors.

Socio-cognitive determinants suggest that decisions to engage in health promoting behaviors are influenced by psychological determinants ([@R40]-[@R42]). The main aim of this study was to determine socio-cognitive determinants related to FOBT uptake among a population of Iranian males and females aged over 50 years.

Also, the results suggested that the following 4 socio-cognitive determinants were related to the FOBT uptake among the Iranian middle-aged and elderly: ([@R1]) perceived self-efficacy towards FOBT uptake;([@R2]) perceived susceptibility towards possibility of getting CRC;([@R3]) positive attitude towards FOBT uptake; and ([@R4]) perceived severity towards side effect of CRC. Consistent with previous research ([@R21]-[@R26]), the findings of this study showed a connection between the social cognitive determinants and CRC screening behaviors.

Also, perceived self-efficacy was found to be a strong predictor for FOBT uptake. Hawley et al performed a research on 1224 individuals aged 50-70 years who were at average CRC risk and overdue for screening in Kelsey-Seybold Clinic, the largest multispecialty medical organization in Houston, Texas. They reported that preference for FOBT uptake was associated with self-efficacy for doing FOBT ([@R43]). Furthermore, Von Wagner et al indicated that higher perceived self-efficacy leads to greater participation in CRC screening ([@R25]). It seems that designing health promotion programs for at-riskgroups to increase self-efficacy about what FOBT test entails may increase their self-efficacy and may be useful to increase FOBT uptake.

Based on the findings of the present study, people who did perceive positive attitude to FOBT uptake screening were more likely to participate in screening. Gregory et al indicated that an intervention that could successfully modify positive attitude of CRC screening behaviors should lead to an increase in the participation rates for CRC screening ([@R41]).

Moreover, in this study, it was found that perceived susceptibility towards possibility of getting CRC and perceived severity towards side effects of CRC were 2 important factors that predict FOBT uptake. Several studies reported that changes in perceived susceptibility and severity were mediators for promoting effectiveness of CRC screening promotion programs ([@R44], [@R45]).

Finally, the findings showed they were accounted for 38% of the variation in intention to FOBT uptake. Sieverding et al studied social norms screening behaviors among 2426 males, with the mean age of 56.3 years, in Germany and reported that attitude, subjective norms, and perceived behavior control variables predicted 49% of the variance in behavioral intention for screening tests ([@R46]). Consequently, the results confirmed that IM is a suitable theoretical basis for the need assessment of CRC screening promotion programs for high-risk groups.

Conclusion {#s5}
==========

In this study, it was found that females were more likely to uptake FOBT. The results of this study may be useful for guiding developers and implementers to develop and implement effective programs to promote FOBT uptake among the middle-aged and the elderly. Thus, IM-based analysis of behavior may provide insights for designing interventions to modify individuals' beliefs about the usefulness of FOBT uptake to prevent colorectal cancer. Policymakers and health care workers can use these results to design FOBT promotion programs.

Limitations {#s6}
===========

This study had several advantages, such as applying the above-mentioned theories and gathering data directly by interviewing the participants at their homes for their convenience. The results reported in this research had some limitations. First, data collection was based on self-reporting, which always has the risk of recall bias. The second limitation was that data were collected only from the sample of Iranian middle-age and elderly people in a small city in West of Iran, and thus the results could not be generalized to other middle-aged and elderly population in Iran. The third limitation was that the history of FOBT uptake was investigated using yes-no scale. Finally, the internal consistency of the questionnaire was relatively low (α= 0.62) for perceived self-efficacy and (α= 0.64) knowledge.
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